Epidermal growth factor-like repeats of tenascin-C-induced constriction of cerebral arteries via activation of epidermal growth factor receptors in rats.
Tenascin-C (TNC), one of matricellular proteins, has been suggested to be involved in cerebral vasospasm after aneurysmal subarachnoid hemorrhage. However, the mechanisms of how TNC constricts cerebral arteries remain unclear. The aim of this study was to examine if epidermal growth factor (EGF)-like repeats of TNC is involved in TNC-induced constriction of cerebral arteries in rats via EGF receptor (EGFR) activation. Two dosages of recombinant TNC (r-TNC) consisting of the EGF-like repeats was administered intracisternally to healthy rats, and its vasoconstrictor effects were evaluated by neurobehavioral tests and India-ink angiography at 24, 48, and 72 hours after the administration. Western blotting and immunohistochemistry were performed to explore the underlying mechanisms on constricted cerebral arteries after 24 hours. The effects of a selective EGFR tyrosine kinase inhibitor (AG1478) on r-TNC-induced vasoconstriction were evaluated by neurobehavioral tests, India-ink angiography and immunohistochemistry at 24 hours after the administration. A higher dosage of r-TNC induced cerebral arterial constriction more severely, which continued for 48 hours. The effects were associated with the activation of EGFR and extracellular signal-regulated kinase (ERK)1/2 in the smooth muscle cell layer of the constricted cerebral artery, while c-Jun N-terminal kinase and p38 were not activated. AG1478 blocked r-TNC-induced vasoconstrictive effects, as well as activation of EGFR and ERK1/2. These findings demonstrate that TNC induces constriction of cerebral arteries via activation of EGFR and ERK1/2.